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EXECUTIVE SUMMARY 

This report provides a description of the polychlorinated biphenyl (PCB) remediation activities performed
within a small localized room at the Wright Nuclear Structure Laboratory Building (WNSL) on the Yale
University campus in New Haven, Connecticut. Removal and decontamination of PCB affected media
was conducted in the Ion Source Room of the WNSL.

Based on historical documentation, it appears that the specific source of the PCBs in the room was former
electrical equipment housed and operated therein. Use of the equipment was discontinued in 1975 and
the equipment was removed as PCB contaminated material during a surrounding laboratory renovation in
July 2007. Samples collected from the concrete floor, metal walls, and within and around a floor drain
were taken as a proactive measure by Yale University as it had previously discovered that equipment used
in other rooms within the WNSL formerly contained PCBs. The results of this sampling indicated that
low concentrations of residual PCBs were present within these materials.

This report provides a description of the PCB remediation activities as they were performed in accordance
with the PCB Remediation Plan submitted to the U.S. Environmental Protection Agency on October 30,
2007 and the EPA’s Approval for Cleanup and Disposal of PCB Remediation Waste under 40 CFR
761.61(a) dated November 19, 2007.

The PCB remediation activities commenced on December 12, 2007 and were completed on February 6,
2008. Remediation activities were performed by United Industrial Services, Inc. of Meriden,
Connecticut. Sampling activities were performed by Woodard & Curran, Inc. of Andover, Massachusetts.
Laboratory analyses of concrete and wipe samples were performed by Analytics Laboratory of
Portsmouth, New Hampshire.

The PCB remediation activities completed included:

• Cleaning and decontamination of the floor drain pipe followed by verification sampling and visual
inspection (decontamination to ≤ 10 ug/100 cm2 total PCBs);

• Decontamination (via chemical washing) of a concrete floor drain sump impacted by PCBs
(decontamination to < 1 ppm total PCBs);

• Decontamination (via chemical washing) of metal walls (1,800 square feet) impacted by PCBs
(decontaminated to ≤ 10 ug/100 cm2 total PCBs);

• Decontamination of the concrete floor (360 square feet) and subsequent removal of 244 square
feet of the floor impacted by PCBs (clean up standard of < 1 ppm total PCBs); and

• Collection of verification samples for analyses.

A total of 13 drums of PCB-contaminated concrete and sludge material were transported off-site to
United Oil Recovery’s Bridgeport, CT facility and then shipped for disposal to the Waste Management
American Landfill in Waynesburg, Ohio. A total of 868 gallons of liquid generated from
decontamination of the floor, walls, and pipe were shipped to United Oil Recovery’s Meriden, CT or
Bridgeport, CT facility for treatment.

The results of the remediation and verification activities indicated that all activities were completed
consistent with the Remediation Plan and EPA’s Approval and that the high-occupancy clean up level has
been achieved for remaining surfaces within the Ion Source Room. As such, no further remediation
activities are warranted.
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1. INTRODUCTION 
1.1 BACKGROUND 
The Ion Source Room is a currently vacant room within the Wright Nuclear Structure Laboratory
Building (WNSL) on the Yale University campus in New Haven, Connecticut. A site location plan is
provided as Figure 1 and a campus map of the area is provided below.

The room is approximately 18 feet by 20 feet and about 24 feet in height. The floor is concrete and the
walls and ceiling are metal. A portion of the floor is recessed and formerly contained
equipment/machinery. A floor drain, located within this recessed portion, drains via a 3-inch steel pipe to
a sump located outside of the room and within the building. A sump pump is located within this sump.

Relatively low concentrations of PCBs were detected in samples collected from the concrete floor and
metal wall coverings within the Ion Source Room. Based on historical documentation, it appears that the
specific source of the PCBs in the room was the former electrical equipment housed and operated therein.
Use of the equipment was discontinued in 1975 and the equipment was removed as part of a surrounding
laboratory renovation in July 2007 as PCB contaminated waste after proactive sampling by Yale
University identified PCBs on the surface of some of this equipment. Samples collected from the
concrete floor, metal walls, and within and around the floor drain were taken as a further proactive
measure by Yale University as it had previously discovered that equipment used in other rooms within the
WNSL formerly contained PCBs.

WSNL Building
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As described in the October 2007 Remediation Plan, characterization samples included:

• 10 bulk concrete samples from the floor (PCBs ranged from 0.28 to 5.25 mg/kg with 7 samples at
concentrations > 1 ppm);

• 19 surface wipe samples from the metal walls and ceiling (PCBs ranged from non-detect to 12.4
µg/100 cm2 with two of the samples at concentrations > 10 µg/100 cm2); and

• 2 liquid samples from the floor drain (PCBs detected in both samples).

1.2 REPORT OBJECTIVES 
This report provides a description of the project activities as they were performed in accordance with the
PCB Remediation Plan dated October 30, 2007 and EPA’s Approval for Cleanup and Disposal of PCB
Remediation Waste under 40 CFR 761.61(a) dated November 19, 2007 (provided in Appendix A). The
required notifications and certifications per the Approval were submitted to EPA on November 30 and
December 3, 2007. This closure report is being submitted to the meet the requirements pursuant to
Recordkeeping and Reporting Condition 19 as it is described in EPA’s November 19, 2007 Approval,
granted under 40 CFR Part 761.61(a).
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2. REMEDIATION AND VERIFICATION METHODS 

The PCB remediation activities commenced on December 12, 2007 and were completed on February 6,
2008. An overview of the remediation and verification sampling methods is presented in the following
sections. Photographs of the activities are presented in Appendix B.

2.1 REMEDIATION METHODS 
The clean-up activities were conducted consistent with the Remediation Plan and EPA’s Approval of the
plan under 40 CFR 761.61(a). The applicable cleanup level for residual PCBs was < 1 ppm for concrete
(floor and drain sump) and < 10 ug/100 cm2 for non-porous surfaces (walls and drain pipe).

Due to the relatively low concentrations of PCBs, initial decontamination of both porous (concrete) and
non-porous (metal) surfaces in excess of the clean-up levels was conducted by chemical washing.
Limited concrete floor removal using a jackhammer was then conducted based on verification sample
results.

The remediation activities included the following:

• Cleaning of the floor drain pipe and sump followed by inspection, verification, and
abandonment;

• Decontamination (via chemical washing) of metal surfaces (1,800 square feet) impacted by
PCBs (decontamination to ≤ 10 ug/100 cm2 total PCBs);

• Decontamination of the concrete floor (360 square feet) impacted by PCBs (decontamination
standard of < 1 ppm total PCBs);

• Physical removal of 244 square feet of the concrete floor to a depth of 1-inch impacted by
PCBs over the clean up level;

• Collection of verification samples for analyses; and
• Restoration.

Analytical data generated during remediation activities were validated by Data Check, Inc. of New
Durham, New Hampshire. Results of the data validation indicated that all data were useable for the
intended purposes. Total PCB concentrations for some of the samples were qualified “J” due to
exceeding the relative percent difference (RPD) requirements between the column results. A summary of
the data validation is provided in Appendix C.

2.1.1 Site Preparation and Controls 
Prior to initiating the remediation activities, the following site controls were implemented:

• A Health & Safety Plan was developed specific to the work activities. All activities conducted
followed applicable Federal and State regulations, including but not limited to OSHA regulations,
respiratory protection, ladder/scaffolding safety, personal protective equipment (PPE), etc.

• Access to the Ion Source Room was limited through the lower hallway door and the upper door
using a ladder and doors were locked throughout the duration of work to prevent unauthorized
entry to the project work area.

• Both access points were covered with poly sheeting to prevent any cleaning materials from
exiting the room.
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• Within the work area, access to the upper portions of the metal walls was through the use of
ladders. 

• Access into the sump was limited through the use of the spray nozzles and vacuums.

• Prior to concrete removal activities which occurred after the chemical washing, a polyethylene
containment was erected around the area and similar sheeting was used to cover the walls. In
addition, the previously decontaminated areas of the concrete floor were subsequently also
covered with polyethylene sheeting to prevent re-contamination and the entire work zone was
placed under negative air pressure with a HEPA filtered exhaust fan to the outdoors.

2.1.2 Floor Drain Cleaning and Abandonment 
On August 2, 2007, two liquid samples were collected from the floor drain located within the recessed
floor portion of the room. The floor drain discharges directly to the sump located outside of the room.
One sample was collected from the standing water in the drain without any disturbance and the second
sample was collected from the liquid in the drain following disturbance by stirring (e.g., sample contained
sediments and particulates). Aroclor 1254 was detected in both samples at concentrations of 0.7 µg/L and
81.3 µg/L, respectively. Based on these results, the floor drain and associated sump were remediated as
described below.

On December 14, 2007, the contents of the floor drain, piping, and sump were removed by pumping all
free standing liquid from these areas. The drain pipe was then cleaned and washed with a detergent water
mix by using a high pressure power washer designed to deliver multiple pressurized water streams to the
interior of the pipe. Two passes through the drain line using two different nozzle configurations were
completed to achieve 360-degree cleaning of the pipe.

Following cleaning, wipe samples (WP-1 and WP-2) were collected from each end of the drain pipe.
Verification sampling of the drain pipe was conducted following the standard wipe test methods defined
in 40 CFR 761.123. The locations of the wipe samples are depicted on Figure 2.

The sump was cleaned using a high pressure power washer to remove all loose material from the walls
and bottom of the sump. A vac-truck was used to remove the liquid generated during cleaning. All
liquids generated during decontamination were transported off-site to the United Oil Recovery facility in
Meriden, Connecticut for treatment.

Prior to entry into the sump for verification sampling, precautions were taken to remove any hazards. All
free standing water was removed, electrical power to the sump pump was disconnected at the breaker
panel located adjacent to the sump (the breaker panel was monitored by Woodard & Curran personnel
throughout the duration of sump entry), and atmospheric monitoring for oxygen, carbon monoxide,
hydrogen sulfide, and explosive gases was conducted prior to and during entry.

Verification sampling of the three foot square concrete sump was conducted by collecting one concrete
sample (CC-01) from the sump floor directly beneath the drain pipe that flows into the sump. The
concrete sample was collected using hand tools in accordance with EPA’s Draft Standard Operating
Procedure for Sampling Concrete in the Field – December 1997. The location of concrete sample CC-01
is depicted on Figure 2.

Verification samples were transported to the laboratory under standard Chain of Custody procedures,
extracted using USEPA Method 3540C (Soxhlet extraction), and analyzed for PCBs using USEPA
Method 8082. Analytical results are presented on Table 2-1 and 2-2.
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A summary of the results is presented in the following table:

Drain Pipe and Sump Verification Sampling Results 
Sample ID Sample Location Clean Up Goal Total PCBs

WP-1 Drain Line Outlet
(sump in-flow)

≤ 10 ug/100 cm2 4.5 µg/100 cm2

WP-2 Drain Line Inlet ≤ 10 ug/100 cm2 3.6 µg/100 cm2

CC-01 Sump Bottom ≤ 1 ppm 0.508 mg/kg

ug/100 cm2= micrograms per 100 square centimeters 
mg/kg= milligram per kilogram 

Analytical results from the wipe samples indicated that the concentrations of total PCBs in the drain pipe
were below the clean up goal of ≤ 10 ug/100 cm2. Results from the concrete sample collected beneath the
drain pipe that flows into the sump indicated that the concentrations of PCBs in concrete were below the
clean up goal of 1 ppm. The complete laboratory analytical reports are included in Appendix D.

After remedial activities on the drain pipe and sump were complete, a pipe inspection was performed on
December 20, 2007 by Yale personnel. The inspection was performed to visually check the pipe and to
confirm construction details. The pipe inspection was performed from both ends of the drain line using a
Ridgid Brand Video Plumbing Snake (snake). The construction of the drain line was confirmed to be 3-
inch steel piping. No breaks, perforations in the pipe wall, or evidence of sediments were observed in the
drain line. The inspection did identify two additional active drain pipes that combine with the Ion Source
Room drain line to make up a common branch line prior to entering the sump. Based on a review of
historic piping diagrams, these drain pipes are from floor drains in areas outside the Ion Source Room.
The three drain lines are at higher elevations than the main branch line preventing backflow conditions.
Based on the presence of these additional drain lines, the drain line was not filled with concrete slurry as
per Section 3.2 of the Remediation Plan. As part of restoration activities, the Ion Source Room floor
drain will be plugged and permanently sealed prior to pouring of the new concrete floor.

Based on the results of the verification sampling and the piping inspection, no additional remediation is
warranted in the floor drain piping or sump.

2.1.3 Metal Walls Decontamination 
On July 23 and October 18, 2007 surface wipe samples were collected from the lower portions of the
metal walls (16 samples) and the metal ceiling (3 samples), respectively. Sampling was conducted
following the standard wipe test methods defined in 40 CFR 761.123. Samples from the metal walls were
generally collected at distances ranging from 2.5 to 12 feet above the floor surface. Due to access
limitations to the room and the height of the ceiling above the floor (24 feet), the ceiling sampling
locations were accessed by cutting holes in the ceiling from the room above and then collecting the
surface wipe samples by accessing the points through these holes. Low concentrations of PCBs were
detected in each of the wall samples with 2 of the 16 samples detecting PCBs at concentrations > 10
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ug/100 cm2. No PCBs were detected in the ceiling samples. Based on these results, the metal walls were
remediated as described below.

On December 12 and 13, 2007, approximately 1,800 square feet of metal walls were decontaminated by
chemical washing using the chemical extraction surfactant PipeX-MetalX distributed by Chemical
Solutions International. Product technical data and application procedures are provided in Appendix E.
Following initial application, the surfactant was brushed by hand to enhance cleaning. Following a 15
minute dwell time, the surfactant was removed using a high pressure power washer. All liquids generated
during decontamination were transferred to a vac-truck and transported off-site to the United Oil
Recovery facility in Meriden, Connecticut for treatment.

On December 17, 2007, verification sampling was conducted in accordance with the requirements of 40
CFR 761.300 (Subpart P). Based on a one square meter grid area and Subpart P methods, 48 grid areas
were marked out on each wall. Wipe samples were collected from at least 10% of the grid areas (6
samples per wall). The specific grids sampled were selected using a random number generator. The
location of the wipe sample within each grid was selected using the procedures outlined in 40 CFR
761.306 (random selection of halves). A total of 24 wipe samples were collected. The locations of the
wipe samples are shown on Figure 3. Verification samples were transported to the laboratory under
standard Chain of Custody procedures, extracted using USEPA Method 3540C (Soxhlet extraction), and
analyzed for PCBs using USEPA Method 8082. Analytical results area summarized on Table 2-1. The
complete analytical laboratory report is included in Appendix D.

In addition to the primary samples indicated above, 1 duplicate sample and 1 field equipment blank were
collected and submitted to the laboratory as part of the QA/QC procedures associated with the sample
collection procedures.

Analytical results indicated that the total concentrations of PCBs in wipe samples ranged from 0.7 to 4.0
ug/100 cm2. Total PCBs in all wipe samples were below the clean up goal of ≤ 10 ug/100 cm2. Based on
these results, no additional remediation is warranted on the metal walls.

2.1.4 Concrete Floor Decontamination 
On July 20, 2007, 10 bulk samples were collected from the concrete floor at locations spatially distributed
throughout the room. Analytical results indicated that the concentrations of total PCBs ranged from 0.28
to 5.25 ppm. The concentration of total PCBs exceeded 1 ppm in 7 of the 10 samples collected. Aroclor
1254 was the only Aroclor detected in the samples. Based on the analytical results and the distribution of
PCBs, the entire concrete floor was designated for remediation. A description of the remediation
activities is provided below.

On December 13, 2007, the concrete floor (approximately 360 square feet) was decontaminated by
chemical washing using a chemical extraction surfactant (Less Than 10 distributed by Chemical Solutions
International) utilized specifically for PCB removal from surfaces. Following initial application, the
surfactant was brushed by hand to enhance cleaning. Following a 15 minute dwell time, the surfactant
was removed using a high pressure power washer. Product technical data and application procedures are
provided in Appendix E. All liquids generated during decontamination were transferred to a vac-truck
and transported off-site to the United Oil Recovery facility in Meriden, Connecticut for treatment.

Following the decontamination, post-remediation samples were collected following 40 CFR 761.280
(Subpart O) procedures. The 1.5 meter sampling grid is depicted on Figure 2. Consistent with Subpart O,
a non-point source area compositing procedure based on a 18 by 20 foot concrete floor was developed
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and is presented on Figure 2. Given the dimensions of the floor, 24 individual concrete samples were
collected (1 per each grid intersection) and composited into 5 samples for laboratory analyses.

All samples were transported to the laboratory under standard Chain of Custody procedures, extracted
using USEPA Method 3540C (Soxhlet extraction), and analyzed for PCBs using USEPA Method 8082.
In addition to the primary samples indicated above, 1 duplicate sample and 1 field equipment blank were
collected and submitted to the laboratory as part of the QA/QC procedures associated with the sample
collection procedures.

Analytical results indicated that the concentrations of total PCBs ranged from 0.399 to 4.46 mg/kg. Total
PCB concentrations exceeded the clean up goal of 1 ppm in samples collected from three adjacent areas,
as depicted on Figure 2. A summary of analytical data is presented on Table 2-2. A copy of the complete
analytical laboratory report is included in Appendix D.

Based on the results of the verification sampling, additional remediation was conducted on those portions
of the floor with total PCB concentrations exceeding 1 ppm. Between January 17 and 22, 2008,
additional remedial actions, consisting of concrete removal were performed. Prior to commencing
remedial activities, a polyethylene containment was erected around the area and similar sheeting was used
to cover the walls, as well as the floor areas previously decontaminated to <1 ppm. As described
previously, the entire work area was then placed under negative air pressure with a HEPA filtered exhaust
fan to the outdoors. Concrete was removed from the designated areas using a jack hammer to an
approximate depth of 1-inch. All concrete removed was shipped off-site to the United Oil Recovery’s
facility in Bridgeport, Connecticut and then transported for final disposal at the Waste Management
American Landfill in Waynesburg, Ohio. A total of 220 gallons of liquid was generated during concrete
removal activities. The liquids generated were containerized in four 55-gallon drums and transported off-
site to the United Recycling facility in Bridgeport, Connecticut for treatment.

Following completion of the concrete removal, post-remediation samples were collected following the
procedures outlined above, except at an offset grid. A total of 20 individual concrete samples were
collected (1 per each grid intersection) and composited into 3 samples for laboratory analyses. The off-
set sampling grid and sample locations are shown on Figure 4.

As depicted on Figure 4, analytical results from the verification samples indicate that the concentrations
of total PCBs in all three of the samples were below the minimum laboratory reporting limits for all
Aroclor fractions. As a result, the concentration of PCBs in concrete was below the clean up goal of 1
ppm and thus no further activities are warranted.

2.1.5 Waste Storage and Disposal 
Material generated during remediation activities were managed in accordance with the Approval under 40
CFR 761. A total of thirteen 55-gallon drums of solids generated were transported off-site and disposed
of at Waste Management American Landfill in Waynesburg, Ohio. This material was sampled in
accordance with 40 CFR 761.61 Subpart O requirements and determined to be <50 ppm PCBs. As such,
the material was disposed consistent with 40 CFR 761.61(a)(5)(V)(A). A total of 868 gallons of liquid
generated from decontamination of the floor, walls, and pipe were shipped to United Oil Recovery’s
Meriden, CT or Bridgeport, CT facility for treatment. Copies of the waste manifests and certificates of
disposal are provided in Appendix F.
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2.1.6 Site Restoration 
In accordance with Section 3.6 of the plan, a new concrete floor will be installed within the Ion Source
Room. The floor will be approximately 2 feet thick and be placed over the existing floor. Prior to
pouring the new floor, the floor drain will be plugged and permanently sealed. The drain line, originally
scheduled to be filled using concrete slurry will remain open due to the presence of two active drain lines
from floor drains outside the Ion Source Room.



Table 2-1
Summary of Wipe Sample Analytical Results

Ion Source Room
Yale University
New Have, CT.

Sample ID
Sample

Type
Depth

(inches)
Sample Description Date

Aroclor
1254

Aroclor
1260

Total PCBs
(µg/100cm2)

WP-1 Wipe Surface Sump Inlet pipe 12/17/2007 2.9 1.6 4.5
WP-2 Wipe Surface Drain Inlet Pipe 12/17/2007 1.4 2.2 3.6
WP-3 Wipe Surface West Wall 12/17/2007 1.5 1.8 3.3 (J)
WP-4 Wipe Surface West Wall 12/17/2007 1.4 2.1 3.5 (J)
WP-5 Wipe Surface West Wall 12/17/2007 0.9 1.2 2.1 (J)
WP-6 Wipe Surface West Wall 12/17/2007 1.2 1.3 2.5 (J)
WP-7 Wipe Surface West Wall 12/17/2007 1.0 1.2 2.2
WP-8 Wipe Surface West Wall 12/17/2007 0.8 0.8 1.6 (J)
WP-9 Wipe Surface South Wall 12/17/2007 0.3 (J) 0.4 (J) 0.7 (J)
WP-10 Wipe Surface South Wall 12/17/2007 0.7 0.9 1.6
WP-11 Wipe Surface South Wall 12/17/2007 1.5 1.3 2.8 (J)
WP-12 Wipe Surface South Wall 12/17/2007 1.5 1.9 3.4 (J)
WP-13 Wipe Surface South Wall 12/17/2007 1.7 1.8 3.5 (J)
WP-14 Wipe Surface South Wall 12/17/2007 1.5 1.4 2.9
WP-15 Wipe Surface East Wall 12/17/2007 1.1 1.2 2.3 (J)
WP-16 Wipe Surface East Wall 12/17/2007 1.1 1.6 2.7 (J)
WP-17 Wipe Surface East Wall 12/17/2007 0.8 1.1 1.9 (J)
WP-18 Wipe Surface East Wall 12/17/2007 1.9 2.1 4.0 (J)
WP-19 Wipe Surface East Wall 12/17/2007 1.1 1.7 2.8 (J)
WP-20 Wipe Surface East Wall 12/17/2007 0.8 1.5 2.3
WP-22 Wipe Surface North Wall 12/17/2007 1.2 1.7 2.9 (J)
WP-23 Wipe Surface North Wall 12/17/2007 0.9 1.6 2.5 (J)
WP-24 Wipe Surface North Wall 12/17/2007 1.2 1.9 3.1 (J)
WP-25 Wipe Surface North Wall 12/17/2007 1.0 1.5 2.5 (J)
WP-26 Wipe Surface North Wall 12/17/2007 1.9 2.1 4.0
WP-27 Wipe Surface North Wall 12/17/2007 1.7 2.1 3.8

Notes:
All samples extracted folowing USEPA Method 3540C and analyzed for PCBs following USEPA
Method 8082.
(J) = Data qualified due to analtyical results below the quantitation limit or to Relative Percent
Difference criteria outside of acceptance criteria.
µg/100cm2 = micrograms per 100 square centimeters.

Tables 2-1 and 2-2.xls 2-7

Woodard Curran
February 2008



Table 2-2
Summary of Concrete Sample Analytical Results

Ion Source Room
Yale University
New Haven, CT.

Sample ID
Sample

Type
Depth

(inches)
Sample Description Date

Aroclor
1254

Aroclor
1260

Total PCBs Units

CC-01 Concrete 0 - 0.5 Sump 12/17/2007 0.287 0.221 0.508 mg/kg
CC-02 Concrete 0 - 0.5 Area 1 12/17/2007 1.050 1.520 2.570 mg/kg
CC-03 Concrete 0 - 0.5 Area 1 Duplicate 12/17/2007 1.230 1.310 2.540 mg/kg
CC-04 Concrete 0 - 0.5 Area 2 12/17/2007 1.070 0.577 1.647 (J) mg/kg
CC-05 Concrete 0 - 0.5 Area 3 12/17/2007 0.278 0.121 (J) 0.399 (J) mg/kg
CC-06 Concrete 0 - 0.5 Area 5 12/17/2007 0.563 0.237 (J) 0.800 (J) mg/kg
CC-07 Concrete 0 - 0.5 Area 4 12/17/2007 2.920 1.540 4.460 (J) mg/kg

CC-01A Concrete 0 - 0.5 Area 1 1/25/2008 <0.033 <0.033 <0.033 mg/kg
CC-02A Concrete 0 - 0.5 Area 2 1/25/2008 <0.036 <0.036 <0.036 mg/kg
CC-03A Concrete 0 - 0.5 Area 3 1/25/2008 <0.033 <0.033 <0.033 mg/kg

Initial Verification Sampling Round

Final Verification Sampling Round

All samples extracted following USEPA Method 3540C and analyzed for PCBs following UEPA Method 8082.
(J) = Data qualified due to analtyical results below the quantitation limit or to Relative Percent Difference criteria
outside of acceptance criteria.
< = Less than the laboratory minimum reporting limit as indicated.
mg/kg = milligrams per kilogram

Tables 2-1 and 2-2.xls 2-8

Woodard Curran
February 2008
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3. SUMMARY AND CONCLUSIONS 

PCB remediation activities were performed at the Wright Nuclear Structure Laboratory Building on the
Yale University campus in New Haven, Connecticut. Removal and decontamination of PCB affected
media was conducted in the Ion Source Room of the WNSL from December 12, 2007 through February
6, 2008. These activities were completed in accordance with the October 30, 2007 PCB Remediation
Plan and the EPA’s Approval for Cleanup and Disposal of PCB Remediation Waste under 40 CFR
761.61(a) dated November 19, 2007.

Remediation activities were performed by United Industrial Service, Inc., with engineering oversight and
verification sampling conducted by Woodard & Curran. A total of 13 drums of PCB-contaminated
concrete and sludge material were removed and shipped off-site for disposal at the Waste Management
American Landfill in Waynesburg, Ohio. A total of 868 gallons of liquid generated from
decontamination of the floor, walls, and pipe were shipped to United Oil Recovery’s Meriden, CT or
Bridgeport, CT facility for treatment.

Remedial activities conducted are summarized as follows:

• Approximately 360 square feet of porous surface (concrete flooring) were decontaminated by
chemical washing using a chemical extraction surfactant;

• Approximately 244 square feet of concrete were remediated through the removal of 1-inch of
impacted concrete;

• Approximately 1,800 square feet of metal walls were decontaminated by chemical washing using a
chemical extraction surfactant; and

• Ion source room drain line was cleaned and inspected.

Verification sampling was conducted after decontamination and remediation activities. Results indicate
that all non-porous surfaces (metal walls and drain pipe) meet the clean up goal of < 10 ug/100 cm2.
Analytical results from concrete samples collected from the sump and the concrete floor indicated that the
concentrations of PCBs in all porous surfaces meet the clean up standard of < 1 ppm.

Final room restoration will include a new concrete floor poured over the existing floor to a depth of
approximately 2 feet. Prior to pouring the new floor, the floor drain will be plugged and permanently
sealed.

Based on the results of the remedial and verification activities, no additional remediation is warranted.
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Samples were received at 6.7 and 4.0 degrees Celsius. No qualifications will be applied.

PCBs:

All polychlorinated biphenyl compound (PCB) samples were extracted and analyzed within technical
holding time. No qualifications will be applied.

All PCB surrogates met acceptance criteria with the following exceptions. The recoveries for the surrogate
decachlorobiphenyl in sample EB-01 (60451-35) (19%/19%), EB-01RR (60451-35RR) (18%/18%), and
EB-01 (60655-4) (24%/ok) were below acceptance limits (30%-150%) on one or both columns. The non-
detected PCB results in sample EB-01 (60451-35) and EB-01RR (60451-35RR) will be estimated (UJ) due
to low surrogate recoveries. No qualifications will be applied to sample EB-01 (60655-4) since only one
surrogate on one column failed acceptance criteria.

The PCB method blanks were non-detect (ND) for all target analytes. No qualifications will be applied.
The PCB field blanks EB-01 (60451-35), EB-01RR (60451-35RR), EB-02 (60451-36), and EB-01 (60655-
4) were ND for all target analytes. No qualifications will be applied.

The PCB matrix spike/matrix spike duplicate (MS/MSD) performed on samples CC-01 (60451-28) and
CC-03A (60655-3) met acceptance criteria with the following exceptions. The recoveries for PCB-1016 on
column 1 in the MS (164%) and PCB-1260 on both columns in the MS (42%/24%) of sample CC-01
(60451-28) were outside of laboratory acceptance limits (65%-140%/60%-130%). Additionally, the
relative percent difference (RPD) for PCB-1016 on column 1 (41.3%) and PCB-1260 on column 2 (31.4%)
exceeded laboratory limits (<30%). No qualifications will be applied for PCB-1016 since this compound
was not detected in sample CC-01 (60451-28). PCB-1260 in sample CC-01 (60451-28) will be qualified as
estimated (J) due to low MS recoveries. The recovery for PCB-1016 on column 2 in the MSD (149%) of
sample CC-03A (60655-3) was above laboratory acceptance limits (65%-140%). No qualifications will be
applied since PCB-1016 was not detected in sample CC-03A (60655-3).

The PCB laboratory control samples (LCS) and/or laboratory control sample duplicates (LCSD) met
acceptance criteria. No qualifications will be applied.

PCB field duplicate samples WP-20 (60451-20)/WP-21 (60451-21) and CC-02 (60451-29)/CC-03 (60451-
30) met acceptance criteria. No qualifications will be applied.

The relative percent difference (RPD) between the column results for all detected PCBs met acceptance
criteria (≤25%) with the following exceptions:

LAB ID SAMPLE ID PCB RPD QUALIFIER
60451-3  WP-3 1254 33.8 J
60451-4  WP-4 1254 31.6 J
60451-5  WP-5 1254 32.3 J
60451-5  WP-5 1260 28.3 J
60451-6  WP-6 1254 36.3 J
60451-8  WP-8 1254 31.5 J

60451-11 WP-11 1260 25.9 J
60451-12 WP-12 1254 34.6 J
60451-12 WP-12 1260 27.1 J
60451-13  WP-13 1254 32.8 J
60451-15 WP-15 1254 35.8 J
60451-16 WP-16 1254 32.2 J
60451-16 WP-16 1260 26.8 J
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LAB ID SAMPLE ID PCB RPD QUALIFIER
60451-17 WP-17 1254 28.2 J
60451-18 WP-18 1254 34.4 J
60451-19 WP-19 1254 28.8 J
60451-21 WP-21 1254 41.4 J
60451-22 WP-22 1260 27.4 J
60451-23 WP-23 1254 38.6 J
60451-23 WP-23 1260 28.8 J
60451-24 WP-24 1254 29.0 J
60451-24 WP-24 1260 27.7 J
60451-25 WP-25 1254 29.6 J
60451-25 WP-25 1260 25.2 J
60451-31 CC-04 1260 30.3 J
60451-34 CC-07 1260 36.6 J

Data Check, Inc.
P.O. Box 29
81 Meaderboro Road
New Durham, NH 03855

Gloria J. Switalski: Date:
President
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